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Tactical/Environmental 


By  J.  Michael  Sierchio  and  Sam  Brand 

The  strike  warfare  community  re-  get  kill  rate  was  tracked  as  the  level  of  While  meteorological  information  is  im- 

quires  accurate  meteorological  weather  support  increased.  When  limited  portant.  it  is  generally  more  valuable  to 

analyses  and  forecasts  to  properly  weather  data  was  available,  there  was  an  the  tactical  deasion  maker  if  it  is 

plan  and  effectively  execute  tactical  opera-  increase  of  roughly  22  percent  in  the  tar-  presented  in  a  tactically  relevant  form.  An 

tions.  This  point  was  vividly  illustrated  get  kill  rate.  When  weather  data  classified  example  of  such  an  environmental  tool  is 

during  the  Persian  Gulf  War  and  docu-  as  'good'  was  available,  the  increase  m  the  automated  electro-opbcal  tactical 

mented  by  the  Center  for  Naval  Analyses  kill  rate  was  approximately  40  percent.  decision  aid  (EOTOA)  under  development 

In  its  quarterly  progress  report  of  April-  Finally,  when  the  weather  forecast  at  the  Naval  Research  Laboratory, 

June  1 99t ;  ‘Analysis  of  Desert  Storm  provided  was  ‘perfect.'  the  increase  in  tar-  Monterey,  Calif.  This  product  was  derived 

TACAIR  operations  indicated  that  un-  get  kill  rate  was  60  percent.  from  the  Mark  III  E01T)A,  which  was 

favorable  environmental  conditions  were  The  advent  of  ‘smart  weapon’  technol-  onginally  developed  at  the  US  Air  Force 
responsible  lor  29  Navy  strike  mission  ogy  has  resulted  in  a  new  arsenal  of  Phillips  Laboratory.  These  EOTDAs  (one 

aborts  or  cancellations  and  for  63  stnke  sensors  and  weapon  systems  which  are  each  (or  infrared,  laser,  or  lelevsion  sys- 

diversions  from  the  pnmary  target.  extremely  accurate.  Unfortunately,  as  is  tems)  are  simply  computer  programs 

Moreover,  at  least  one-third  of  all  missions  often  the  case  with  sophisticated  equip-  which  process  information  concerning  the 

executed  by  Navy  TACAIR  were  impaired  menL  this  increased  accuracy  comes  at  a  target  its  background,  the  weapon  system 

by  restricted  meteorologic  visibility."  cost  Not  only  are  these  systems  expen-  and  the  environment  and  produce  output 

The  Air  Force  Center  for  Studies  and  sive.  but  they  are  also  very  sensitive  to  m  the  (orm  of  predictions  of  system  detec- 

Analyses  has  examined  the  expected  tacti-  environmental  conditions,  such  as  I'on  or  lock-on  ranges, 

cal  gain  of  a  land/air  strike  as  a  function  o!  preopitabon.  Stnke  planners  must  know  The  automated  EOTDA  under  develop- 

improved  weather  information.  This  study  beforehand  if  environmental  conditions  men!  will  reside  on  the  third  phase  of  the 

examined  a  central  European  winter  tacti-  will  permit  use  of  such  costly  systems  with  Tactical  Environmental  Support  System 

cal  air  strike  scenario  with  an  electro-  a  high  likelihood  of  success.  Also.  (TESS  (3)).  TESS  is  an  on-scene  worksla- 

opbcai  weapons  mix.  The  baseline  aircrews  should  not  be  placed  at  nsk  cany-  tion  with  many  environmental  applicabons 

selected  for  comparison  was  the  target  kill  mg  a  weapon  into  a  hostile  zone  when  and  a  data  base  containing  information 

rate  for  operations  for  which  there  was  no  environmental  conditions  would  preclude  from  a  variety  of  sources,  including 

weather  data  support.  Improvement  in  tar-  its  use.  numencal  model  output,  meteorological 
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An  FA-18D  Hornet  launcnes  a  Maverick  missile- 


Decision  Aids  for  Naval 
Warfare 


satellile  data,  and  both  manual  and 
automated  meteorological  observation  sta¬ 
tion  data. 

The  Mark  ill  required  that  ail  input  data 
be  manually  entered  at  some  point  This 
proved  extremely  labor  intensive  even  if 
environmental  data  was  available  to  the 
user,  which  it  often  is  not.  With  the 
automated  EOTOA,  the  user  will  input  the 
latitude  and  longitude  of  the  target  its 
elevation,  and  the  date  and  time  over  tar¬ 
get  The  EOTOA  win  access  the  TESS  (3) 
data  base,  extracting  the  environmental 
data  required  to  make  the  performance 
predictions.  Keyboard  data  entry  time  wilt 
be  dramaticnily  reduced  compared  to  the 
Mark  III,  resulting  in  more  timely  delivery 
of  output  to  the  user.  This  will  also  allow 
for  the  addition  of  a  wide  variety  of  new 
output  products  tailored  to  the  needs  of 
various  users. 

Other  applications  simiiar  to  the 
EOTOA  exist  which  help  planners  take 
into  account  environmental  effects.  With 
increased  computing  power  and  improved 
visu^ation  techniques,  output  from 
these  products  can  be  combined  to  com- 
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plete  the  “big  picture'  tor  planners  from  an 
environmental  viewpoint.  Such  products 
depict  the  tacticai/environmental  concerns 
of  a  pilot  of  an  attack  aircraft  armed  with 
infrared  precision  guided  munitions 
(PGMs)  as  the  aircraft  approaches  the  tar¬ 
get.  Knowledge  of  the  existence  and 
location  of  clouds  can  be  used  to  conceal 
the  aircraft  from  some  threats  dunng  its 
mission. 

EOTOA  output  predicts  when  the  target 
wM  first  be  detected  on  the  aircraft's  for¬ 
ward  looking  infrared  display.  Enemy 
surface-to-air  missile  threat  envelopes  are 
of  interest  for  obwous  reasons.  The 
aerodynamic  envelope  and  predicted  tar¬ 
get  acquisition  and  tock-on  ranges  for  the 
PGMs  will  tell  the  pilot  when  to  launch  the 
weapon.  The  optimum  region  for  success¬ 
ful  launch  and  egress  from  the  target  area 
are  displayed.  The  environment  affects  all 
facets  of  this  display,  uernonstrating  the 
importance  of  providing  sound 
meteorological  information  to  stnke  mis¬ 
sion  planners,  particularly  for  a 
coordinated  strike  invotving  tactical  aircraft 
and  cruise  missiles. 
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Historically,  the  meteorological  com- 
munny  of  the  Navy  has  been  support 
oriented,  but  that  support  has  been  limited 
to  purely  environmental  data.  Over  the 
past  oecade,  there  has  been  a  shift  m  em¬ 
phasis  toward  applications  of 
meteorologicai  data  -  the  goal  being  the 
creation  of  products  to  aid  naval  com¬ 
manders  in  making  tactical  decisions. 

Navy  ships,  aircraft,  sensors,  and 
weapon  systems  are  being  tested  opera¬ 
tionally  in  a  wide  range  of  climatic  regions 
of  the  world  and  have  proved  to  be  very 
sensitive  to  environmental  conditions.  The 
challenge  to  the  Navy's  environmental 
community  is  to  understand  how  the  en¬ 
vironment  affects  modem  weaponry,  and 
to  convey  this  understanding  to  com¬ 
manders  in  the  form  of  dear,  concise,  and 
insightful  products.  ■ 

The  authors  ate  research  meteoroiogisis 
at  the  Naval  Research  LaDoraiory. 
Monterey,  Caiil.  (tormeriy  Atmospheric 
Oirectorate.  Naval  Oceanographic  and  At- 
mosphenc  Research  taPoratory) 
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